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2.2 Test Sites 
Burn sites will be located on Ft. Riley, a U.S. Army installation located approximately 200 278 
kilometers (km) west of Kansas City.  Ft. Riley is a military training installation that encompasses 
41,000 hectares (ha) of land in the Flint Hills region.  The land at Ft. Riley is generally 280 
representative of the topography and species in the region for which prescribed grassland burning 
is routine. Ft. Riley has collaborated with the EPA on numerous Net Zero projects to promote 282 
sustainable use of natural resources for warfighter training.  Additional sites will be located at the 
Konza Prairie Biological Station (http://kpbs.konza.k-state.edu/). 284 
The likely test sites are located at Ft. Riley north of the transect line between location 
N39°7’55.009” W 96°49’52.629” and location N39°8’4.326”, W96°40’55.923” and SE of the 286 
location at N39°18’25.038” W96°57”37.166”.  These coordinates are marked by a red star on the 
map of Ft. Riley, as shown in Figure 2-2.  Fort Riley installation. Likely burn sites in blue.  Red 288 
starts indicate boundaries of operations area.  
A second set of burn sites is located at the Konza Prairie Biological Station.  As with Ft. Riley, 290 
the specific sites (Figure 2-3) will be determined by the Konza personnel closer to the sampling 
time.  The outer boundaries of the overall Station are: Western boundary: W96o36’53.80”, 292 
Northern boundary: N39o06’59.76”, Eastern Boundary N96o32’17.89”, Southern Boundary 
N39o03’59.44”.  The point of operations closest to the airport is the northwestern corner at 294 
N39o06’29.82” W96o36’36.48” which is ~3.8 miles from Manchester Regional Airport (MHK). 
 296 
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 304 
Figure 2-3. Konza Prairie Biological Station plot map. 
 306 
 

2.3 Schedule and Logistics 308 
The target dates for sampling include area arrival Monday, March 13 (early afternoon), with 
sampling commencing Tuesday morning (March 14) but no later than Wednesday, March 15, a 310 
final sampling date of Tuesday March 21, and a departure date of Wednesday, March 22.  These 
dates reflect a likely burn window between the rainy and windy seasons.  These dates hopefully 312 
will be amenable with Ft. Riley’s burn schedule, Konza’s burn schedule, personnel availability, 
and weather (to the extent possible). During these eight days of sampling, we anticipate sampling 314 
a mid-morning burn and, hopefully, an early afternoon burn.  Sampling will continue over the 
weekend.  This presents a possible 8-16 burns, with a goal of ten burns.  Confounding factors 316 
include potential Ft. Riley installation operations and weather (both sites).  Weather events 
precluding aerostat flights include rain, moderate-level snow, and high (> 18 miles per hour 318 
(mph)) winds. 
The current schedule for Ft. Riley spring testing includes the following figure’s potential sites in 320 
blue, north of areas 6, 9, 14, 15, and 16. These sites appear to have an average size of 20 ha (50 
acres).  Konza typically burns 24-81 ha (60-200 acres) per day with multiple burns between 0900 322 
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h and 1600 h. One move between sites is anticipated during the project.  Prior to departure from 
North Carolina, Dr. Gullett will converse with both site Points of Contact (POCs) to determine 324 
the most efficient starting site.  The team will pack up and transit to the second site when field 
availability and burn schedules are most logical.  326 
ORD will bring a General Service Administration (GSA)-tagged Ford F350 and a GSA-tagged 
25-foot (ft) trailer as well as a rental Sport Utility Vehicle (SUV).  Prior to the test program, the 328 
EPA will park its truck and trailer at the EPA’s Region 7 (R7) Science and Technology Center 
(STC) located in Kansas City, KS, after driving up from a prior field test in Oklahoma.  Truck 330 
and trailer arrival will occur Friday, February 17 and remain parked there until field team 
members arrive on March 6.  The facility hours are 0630-1800 hours, and there will be a facility 332 
guard on-site who can operate the access gates to allow facility access. A secured fenced facility 
close to the Kansas City airport (on I-70) holds all of the R7 vehicles.  The physical address is 334 
300 Minnesota Ave., Kansas City, KS 66101, and the POC is Michael F. Davis, Chief, 
Monitoring & Environmental Sampling Branch, Environmental Sciences & Technology Division, 336 
913-551-5042.  The location of the trailer site is shown as a yellow rectangle in Figure 2-4 (the 
Dually should be unhooked and parked separately).  338 

 
Figure 2-4. Parking of EPA 25-foot GSA-licensed trailer (yellow rectangle) from 2/17/17-340 
3/6/17.  
 342 
 
The Ft. Riley delivery address and POC for gas cylinder deliveries is:   344 

Environmental Division, Bldg. 1930, 
 Camp Funston, Fort Riley Kansas 66442. 346 
 POC: Alan Hynek 
 Chief, Conservation Branch 348 
 Environmental Division, DPW 
 Fort Riley, KS 350 
 (785) 239-8574 
 352 
 
 354 
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The Konza delivery address and POC for gas cylinder deliveries is:   
 356 

100 Konza Prairie Lane, Bldg. 140, Manhattan, KS 66502.   
Contact is Patrick O'Neal, 785-477-2347.  358 
M-F 8 am-5 pm. Call before delivery.   
Matheson is the usual local supplier (785-537-0395), but any distributor in the region is fine. 360 

 
Approximately twelve 300 cubic (cu)  ft helium (He) cylinders are anticipated for use.  While 362 
only five to six 300 cu ft He cylinders are necessary to fill the aerostat, extra cylinders are on 
hand in case of a total deflation and for daily top offs.   Ideally, the He cylinders will be stored in 364 
a central location proximal to the burn sites. Alternatively, He cylinders can be trucked to the site, 
used to fill  the aerostat, and returned to the distant storage location.  At least one He cylinder will 366 
remain with the aerostat in the field to provide for daily helium top offs.   
The Ft. Riley delivery address and POC for equipment deliveries is: 368 

Environmental Division,  
 Building 407 Pershing Court, Fort Riley.  370 
 POC: Alan Hynek 
 Chief, Conservation Branch 372 
 Environmental Division, DPW 
 Fort Riley, KS 374 
 (785) 239-8574 
  376 
The ORD team will work out of its 25’ trailer.  The sampling trailer can be remote from the test 
site.  We will start the day there, then travel by two John Deere Gators, all-terrain vehicles 378 
(ATVs) (we will bring) or drive 
vehicles to the test site.  Generally, we 380 
can be fairly independent of the 
sampling trailer throughout the day, if 382 
necessary. The trailer is lighted and 
minimally heated. It should be 384 
positioned as close to the nexus of the 
burn plots as possible, while still having 386 
electrical power available.  The trailer 
will serve as a working 388 
laboratory/workshop for the sampling 
equipment.  The trailer requires a 240 390 
V, 50 A service for instrument heating 
and operation.  The electrical plug is 392 
shown in Figure 2-5.  Alternatively, this 
plug can be removed and an outlet-compatible plug installed.  A portable outhouse would be 394 
desirable if this can be supplied by Ft. Riley.   
The aerostat is approximately 14 ft high and 16 ft wide.  We keep it inflated overnight to avoid 396 
loss of expensive helium and would prefer to store it under cover.  If none is available, we will 
cover it with a cargo net and large tarp, and anchor it to the ground while it remains attached to at 398 
least one of the winch-bearing Gators.  The aerostat can be transported inflated by driving it, 
while attached to the winch, with the Gator.  There is no real limit to how far it can travel, but if 400 
there are telephone wires that have to be crossed, this can slow things down or make things a bit 
more complicated. 402 
 

Figure 2-5.  220 V Plug on EPA Trailer.  Can Be 
Removed for Installation of the "Correct" Plug. 
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 432 
Figure 3-1. Photograph of the Flyer System. 
 434 
Burn durations are understood to be 30 minutes (min) to 3 hours (h), depending on the biomass 
type, density, moisture conditions, firing method, and local meteorology.  Sampling durations in 436 
excess of 45 min may require battery change out on the Flyer and may require sampling filter 
change outs.  Change out simply requires lowering the aerostat to the ground, battery/filter 438 
change out, then resumption of sampling at altitude.  This procedure takes approximately 5 min.  
   440 
Depending on the sampling duration, one or two burn plots could be sampled in a single day, 
provided the plots were reasonably close together (approximately 2-5 miles apart).  In this 442 
situation, the aerostat would be lowered to near ground level and driven to the next site with one 
Gator.  If overhead obstacles existed, the 5 meter (m) diameter aerostat can be brought down to 444 
street level for passage underneath.  
The four site variables indicated above, Grass predominant, Woody, High Density, and Low 446 
Density, plus the desire for at least duplicates, indicate a minimum of eight burns requiring, 
likely, four to eight days to complete. 448 
The aerostat and crew will be positioned downwind of the burn prior to ignition and during the 
burn.  The aerostat would be maneuvered by moving the Gator(s) or by adjusting the length of the 450 
tether(s).  Positioning of the aerostat within the plume is done both visually and by CO2 
concentration data sent via telemetry to the sampling operator.  CO2 levels above ambient 452 
indicate that the instruments are within the plume.   
Operations of the tethered aerostat will be coordinated with Ft. Riley safety personnel as 454 
instructed by the Ft. Riley Environmental Division and Konza personnel.  Federal Aviation 
Administration (FAA) notification/clearance will be obtained prior to aerostat flights and any 456 
requirements for Notices to Airmen (NOTAMs) will be met.  Early selection of potential field 
sites (February 2017) or, at least, boundaries within which sites will be located, will be necessary 458 
prior to contacting the FAA. 
Burn and sampling initiation will be conducted by Ft. Riley and Konza personnel and coordinated 460 
with Dr. Gullett.  The Ft. Riley and Konza Burn Bosses and Dr. Gullett will communicate using 
Motorola Very High Frequency (VHF) radios (ORD will supply).  Egress paths for each site will 462 
be determined by Ft. Riley and Konza and communicated to all field personnel prior to ignition.  
The winch operator(s) and lead sampler (Dr. Aurell) will also have VHF radios.  464 
Ft. Riley and Konza maintain flexibility to burn days per week to work around military training 
and site availability. 466 
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3.3.4 Black Carbon 774 

Black Carbon (BC) will be measured with 
AE51/AE52 and MA350 BC (Aethlabs, San 776 
Francisco, CA, USA) instruments. The 
AE51/AE52 is a small, portable, hand-held 778 
instrument capable of measuring BC 
concentration. The AE-52 can also measure ultraviolet (UV) PM, as defined by the manufacturer.  780 
The AE51/AE52 instruments determine the BC concentration at 880 nm by absorption (the AE-
52 also uses 370 nm for UV PM).  The AE-51/52 has the physical dimensions of 117 millimeters 782 
(mm) x 66 mm x 38 mm, and weighs approximately 250 g, thus currently making it the only 
commercially available lightweight measurement device for BC.  The AE instrument is capable 784 
of sampling in increments of 1, 60, or 300 seconds from 0-1 milligram (mg) BC/m3, while the 
AE-52 has increments of 10, 60 or 300 seconds. The optical response of these instruments is 786 
factory-calibrated. The pump flow is calibrated before leaving for the field via a Gilibrator Air 
Flow Calibration System (Sensidyne LP, Florida, USA).  As the coupon gets clogged during 788 
sampling, the flow decreases but is logged throughout.  A red light alarm indicates when the 
pressure drop across the coupon is excessive, and the coupon needs to be changed out. Integrated 790 
filter samples will be taken at each measurement location and stored for gravimetric or thermal-
optical analysis.  792 
The MA350 instrument measures BC concentrations in ng/m3 using a calibrated filter-based light 
attenuation measurement, which is the same operating principle for all Aethalometers. 794 
Concentrations are measured at 5 wavelengths, ranging from 375 nm (UV) to 880 nm (IR). The 
unit contains an 85 sampling location automatic filter tape advance system, allowing for long-796 
term continuous measurements without the need for repeated filter replacements. Once 
attenuation reaches a user-specified value, the filter cartridge automatically advances to a clean 798 
part of the filter tape. The instrument also utilizes dual-spot sampling technology  [20], in which 
two parallel spot measurements are recorded simultaneously at varying flow rates. Based on these 800 
measurements, a real-time compensation algorithm is implemented, accounting for and correcting 
filter loading effects [21-23], a common Aethalometer phenomenon. 802 
Operational sampling intervals range from 1 – 300 seconds, and flow rate options are 50, 100, or 
150 mL/min via an internal pump. Flow rates upon sensor startup will be verified using the 804 
sensors on board for flow calibration, via internal mass flowmeters with closed loop control. 
Additionally, flows will be checked with a Gilibrator Air Flow Calibration System (Sensidyne 806 
LP, Florida, USA). In addition, HEPA filters will be attached to the inlets to verify that there are 
no leaks in the inlet system of the instrument. 808 
There is no standard reference material for black carbon or scientific consensus on how black 
carbon instruments should be calibrated. Therefore, the suitability of the manufacturer-supplied 810 
calibration coefficients have previously been determined by comparison with microaethalometers 
(AE51s) (AethLabs, San Francisco, CA, USA) to allow for consistency across the two 812 
instruments (see QAPP G-APPCD-0021133). 
 814 
 
 816 
 
 818 
 
 820 
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 884 
Figure 4-3. Example of Chain of Custody Form. 

44.2 Data Analysis and Interpretation 886 
 

4.2.1 Emission Factor Determination 888 

The emissions ratio for each species of interest will be calculated from the ratio of pollutant 
concentrations to background-corrected carbon dioxide and carbon monoxide concentrations. 890 
Emissions factors will be calculated using these emissions ratios following the carbon balance 
method (see, for example, Burling et al. [24]), shown in equation 1.  892 
 

             Eq. 1 894 

where EFi is the emission factor of species i in terms of gram effluent per kilogram fuel (biomass 
burned), fc is the fraction of carbon in the fuel, ERi is the mass emission ratio of species i, ΔCO2 896 
is the background-corrected mass concentration of CO2, ∆CO is the background-corrected mass 
concentration of CO, ΣCj is the background corrected mass concentration of carbon in major 898 
carbon emissions species j. The majority of the carbon emissions will be emitted as carbon 
dioxide.   900 
Emission factor data can be discussed in comparison to previous literature emission estimates. 
Finally, emissions factors will be calculated from the resultant data by Dr. Aurell and reviewed 902 
by Dr. Gullett.  ORD will communicate these results to Region 7 management, Ft. Riley, the 
State of Kansas and other interested parties.   904 
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44.2.2 Assessment of DQIs 906 

DQIs established for measurements described in Section 3 will be assessed for completeness.  
Measurements that do not meet indicated DQIs will be flagged and any limitations on the use of 908 
that data will be clearly conveyed. Replicate test data will be compared by means and standard 
deviations (or relative percent difference when only two values are known).  Due to variation in 910 
uncontrollable field and burn parameters all data will be presented. 

5 Assessment and Oversight 912 

 
This project does not require planned technical systems and performance evaluation audits. 914 
However, should deficiencies be identified by any of the key individuals responsible, the EPA 
Principal Investigator (PI) will discuss the problem and corrective actions to be taken for 916 
subsequent sampling or analyses. The EPA QA Manager is authorized to perform any internal 
assessments at any time during the course of the project. 918 

6 Reporting 

6.1 Research Results, Products, and Communication Plan  920 
The end product will be a scientific article or report detailing the methods, fuel scenario, and 
metadata associated with the emission factors. As determined to be possible, the implications for 922 
the smoke prediction tool may be ascertained by ORD/NHEERL through documenting the 
impacts on the BlueSky model predictions with the new emission factors. ORD will communicate 924 
these results to Region 7 management, Ft. Riley, the State of Kansas and other interested parties. 

6.2 Project Management:  926 
The draft scientific article will undergo review by all of the participating organizations.  ORD 
review requires two internal scientific reviews, QA review, and management review prior to 928 
submission to a peer review journal. 
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1058
Biomass will be clipped and added to the bag.  Although the goal will be to clip all of the vegetation within 
the plot, grass residue will be left within the plot to avoid collecting soil or rock material which would bias the 1060
sample weights and biomass calculations. Laya plot frame on the ground (comprised of a 1 m2 grid of white 
½” PVC tubing) at each grid intersection. Place the same corner of the biomass square at each intersect. 1062
(e.g., top left hand corner in the southeast quadrat of the intersect). Pin the square to the ground with large 
metal stakes; in one corner of the plot, insert a “snow antenna” into the ground for visibility.  Clip all the 1064
biomass that originates within the square but not biomass that hangs over into the square.  

1066
To determine biomass species and moisture, 25% of the Clip plot will be sampled separately using a ¼ x ¼ 
size plot frame by placing biomass into a smaller plastic bag which is, in turn, sealed and placed inside the 1068
larger bag.  This ¼ sample will be saved for on-site speciation by specialists (see appended photos of major 
species anticipated) and subsequent oven-drying and moisture determination.  Each large clip plot bag 1070
should be weighed on a suspension scale and its weight recorded while in the field.  The "big four" grass 
species make up well over half of the vegetation on most Flint Hills rangeland sites in healthy condition: big 1072
bluestem, little bluestem, switchgrass, and indian grass (ref. Dr. Carol Blocksome, Kansas State University, 
1/10/17, email).  1074

Upon return from the field (pending alternative local arrangements) the clip plot 25% bags from each field 1076
will be speciated, weighed, dried at 105 C, and re-weighed until subsequent weighings are within 2% of the 
previous value.  All data will be recorded on the sample data sheet, below.  In lieu of post-field speciation 1078
and pending availability of persons experienced in identifying biomass species, that speciation will be done 
by the methods illustrated below, “Visual” or “Line Intercept”.  In either case photographs will be taken to 1080
support these determinations. Each photo set series will be preceded by a photo of a whiteboard inscribed 
with the date, field unit identification, and time.1082

1084

1086
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 1094 
Example of a Clip plot report-out. 
  1096 



 

36 
 

  



 

37 
 

Following courtesy of Mike Haddock, (785) 532-7418 1098 
haddock@k-state.edu 
 1100 

1. Big Bluestem 
http://www.kswildflower.org/grass details.php?grassID=6 1102 
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2.  Little Bluestem 1106 
http://www.kswildflower.org/grass_details.php?grassID=34 
 1108 
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3.  Switchgrass 1112 
 
http://www.kswildflower.org/grass_details.php?grassID=30 1114 
 

 1116 
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4.  Indian Grass 1120 
http://www.kswildflower.org/grass_details.php?grassID=36 
 1122 
 

 1124 




